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Abstract
The workshop facts and outcome are reviewed by the co-chairs
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The international workshop aimed at reviewing and debating, between scientists and industrial
companies, the challanges of energy production in relation to high-tech materials needed by future energy
sources such as nuclear fusion, fourth generation fission, high efficiency photovoltaic and fuel cells. In 
particular the workshops aimed at focusing on how the modification techniques and the analysis of 
materials with ion beams can contribute to the definition of the properties and suitability of materials and
the development of future sources of energy production worldwide.
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The workshop was organized by the Universidad Autónoma de Madrid (UAM). The UAM develops 
extensive scientific research especially along three research lines that stand out and are internationally 
renowned and constitute the backbone of the program “Campus of International Excellence UAM-CSIC”.   
 
The workshop has been organized in the mainstream of one of the three research lines, namely that on 
“Nanoscience and Advanced Materials”. Among the UAM infrastructures that support this field is the 
Center for Micro-Analysis of Materials (CMAM), equipped with an electrostatic accelerator of 5 million 
volts, of the most advanced in the world for the modification and characterization of materials with ion 
beams (IBA techniques). The CMAM has research programs focused in the application of these 
techniques to materials for energy production. The UAM is involved through the CMAM and the 
Department of Applied Physics in the technological infrastructure named "TechnoFusión". It is important 
to remark the relevance that the Spanish and Madrid Community infrastructures have in the field of 
energy research and production, and the connection which has been established between research 
organizations and the Spanish industry. 
With this background, the UAM thought of an international workshop as a good opportunity for 
sharing ideas, techniques and results on advanced materials for energy technologies, offering a forum for 
debate at the crucial moment when we have to select and plan the production activity in view of the 
implementation of feasibility projects (such as ITER, IFMIF, etc.).   
 
The workshop, organized into 8 plenary talks, 23 oral contributions and a poster session, covered the 
following topics: 
 
• General interest topics: energy policy, energy demand, international events, use of resources and  
   sustainability.  
• Fusion systems and applications: inertial fusion and magnetic confinement, hybrids, waste burners. 
• Fission systems and applications: evolution and concepts of fourth generation reactors, including  
   high-temperature and subcritical reactors, waste management.  
• Small scale production systems (Solar, Fuel Cells, Wind) and applications: energy efficiency,  
  materials performance, advanced energy cycles. 
• Ion beam modification and analysis of materials. 
 
We received 48 delegates, coming from 12 different countries. The workshop was inaugurated by a 
panel composed of: Prof. J.R. Dorronsoro Ibero, UAM Deputy Rector for Innovation; Prof. A. Martínez 
Cebrián, UAM Deputy Rector for International Relations, Transfer and Technology; Dr. P. Alonso 
Miguel, Director of the Technological Cooperation Area of the Madrid Community; and Dr. A. 
Zucchiatti, Director of CMAM, UAM. The closing ceremony was chaired by Prof. José Maria Sanz 
Martínez, Rector of the Universidad Autónoma,  
 
The 8 plenary talks were meant at summarizing the most important achievements and guiding the 
discussion on the key topics of the workshop. They covered: 
 
C.  Alejaldre              Iter organization, St Paul lez Durance, France 
               Iter: status of the first fusion installation undergoing full nuclear licence 
E.M.  Hollmann           University of California, San Diego La Jolla, USA 
                                     Plasma facing materials issues in magnetic fusion energy research 
F. Pisacane                  ENEA, Rome, Italy 
                                     Fission power plants: a perspective on technological needs for the future 
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A. Zeman                  Dpt. of nuclear sciences an applications, IAEA, Vienna, Austria 
                  IAEA support of international R&D of materials for sustainable energy  
                                     Applications 
L.C. Feldman              Rutgers University, New Brunswick & Vanderbilt University, Nashville, USA 
                                     Ion beam analysis and modern material science 
J.C. Pérez-Flores          Universidad CEU San Pablo, Madrid, Spain 
                                     Promising fuel cell technologies for a future clean energy power production 
S. Miró                         CEA, DEN, Gif sur Yvette, France 
                                     The triple beam facility at CEA Saclay (France): a new platform for materials  
                                     irradiation, implantation and ion beam analysis 
A. Ibarra                       National Laboratory for magnetic fusion CIEMAT, Madrid, Spain 
                                          Workshop overview 
 
The presentations and their discussion demonstrated a thriving research activity around energy and the 
materials that are needed to exploit each of the available and future sources. The outline of our work was 
that nuclear energy is undergoing a slow transition that will be based in the medium range on the 
evolution of fission reactors, for which the technological background is already well established.  
 
Meanwhile, the experience of ITER (magnetic confinement fusion) and NIF (inertial confinement 
fusion) and the constant quest for structural and functional materials, apt to support the extreme working 
conditions of either inertial fusion or magnetic confinement, are expected to open the way to a realistic 
production on nuclear fusion energy in the long range. 
 
In the short term we expect good and viable results from distributed sources like, in first place, the fuel 
cells and the photovoltaic devices, that show a constant and significant progress and from the 
improvement in energetic efficiency that the materials study can guarantee in all electronic devices.  
 
Amongst the tools that the scientific community has to tackle the severe technological problems 
connected with future energy sources, the ion accelerators can offer today an extended analytical support 
even at micrometric scale. They represent as well, in their actual configuration, a first step in the study of 
material behavior under extreme irradiation conditions, being capable inter alia of simulating with 
multiple beams the effects of neutron irradiation.  However, further efforts are needed to implement the 
dynamic analytical capability of ion beams and to achieve, with the high luminosity machines under   
construction (IFMIF), close to real environmental conditions. 
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A photographic chronicle of the workshop 
 
                      
    The Deputy-Rector J.R. Dorronsoro chairs the opening                                  Andrej Zeman from IAEA and Fernando Agulló  
     ceremony together with the Deputy-Rector A. Martínez                             from the CMAM, chairman, discuss before the session 
 
 
                      
           Peter Townsend explains what lions have                                                      Leonard Feldman discusses “hands on”  
                          to do with material science                                                                              some aspects of EELS  
 
 
                      
             Ghania Azzouzi talks about improving                                                     Elisabetta Carella and Maria Gonzalez 
                        silicon solar cells efficiency                                                                          exchanging comments 
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     Part of the organizing committee. From the left                                                                 Purushottam Chakraborty and  
       B. Renes, D.Jiménez, J.Alvarez, A.Zucchiatti,                                                                      Alessandro Zucchiatti 
            A.Muñoz,  A.Granados and A.Climent-Font  
 
 
                      
          David Jiménez Rey chairing the discussion                                                Sheila Gonzales explains the role of  EFDA 
                        on  Maria Silva Dias  talk                                                                   in R&D of structural material in Europe 
 
 
                      
              Lahcen Bejjit, Ravi Kumar Bommali                                                         Angel Ibarra giving the overview talk 
                              and Fernando Agulló                                                                                       of  Energy 2012 
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                              Relax at the coffee break                                                     The Rector of the Universidad Autónoma de Madrid, 
                                                                                                                          Prof. José Maria Sanz Martínez, closes the workshop,                          
 
 
 
                                                      Group photo in front of “Pavilion C” of the UAM campus 
 
 
 
 
(1) A.Zeman, (2) G.Chène, (3) S.Gonzalez, (4) F.Pisacane, (5) L.Bejjit, (6) A.Ibarra, (7) D.Jiménez, (8) R.Perez, (9) E.Carella 
(10) C.De Mingo, (11) A.Gonzalez, (12) E.Abad, (13) A.Zucchiatti, (14) M.Hernandez ,(15) E.Hollmann, (16) A.Climent-Font 
(17) U.Alonso, (18) I.García, (19) L.Feldman, (20) R.Nolte, (21) A.Muñoz, (22) A.Basch, (23) M.Dias, (24) M.Gonzalez 
(25) D.Bachiller, (26) R.K.Bommali, (27) A.Redondo 
 
Not portraied: F.Agulló, C.Alejaldre, G.Azzouzi, A.Bensouichi, M.Capogni, P.Chakraborty, J.F.Fernandez, J.V.Ferrer, C.García, 
S.García, R.Gonzalez, B.Gomez-Ferrer, C.Martin, P.Martin, S.Miró, O.Peña, F.Perez, J.C.Perez, M.Perlado, D.Tafalla, 
P.Townsend. 
